Main purpose of this paper is to establish a precise mathematical model of solar photovoltaic array in the ship. Firstly analyzed performance parameters of solar PV power generation system in the "COSCO TengFei ship" and gave principle model of PV cell monomer. Then, the practical engineering mathematics model was proposed for PV cell module. The mathematical model of the PV cell array was established. Finally, this paper compared and analyzed the simulation results and the data from ship, drew the conclusion that the accuracy of the simulation model was verified. So this mathematical model can be used to characteristic research that PV power generation system parallel with power station system in the ship, for example maximum power point tracking, active filter, reactive power compensation, etc.
INTRODUCTION
In November 2012, the project "Application technology research of solar energy on the larger-going ship" is established by National ministry of industry and information technology. The total capacity is 143.1 kW in the "COSCO TengFei Ship". This system have two operation mode, PV system off-grid mode, gridconnected mode [1] .
THEORETICAL MODEL OF PV CELL
When the semiconductor is in the light, State of charge distribution in a semiconductor is changed. This change produces electromotive force and current, it is called a kind of energy conversion effect [2] . Circuit diagram is shown in 
J／K;
The formula (2) , (3), (4) into (1), it is the expression of output current of PV：
Theoretical model of PV cell is very accurate, but formula(5) is a transcendental equation. It is difficult to deduce the analytic solution of I. The practical value is not very big in the PV cells monomer modeling application [3] .
ENGINEERING MATHEMATICAL MODEL OF PV MODULE
PV array is series and parallel connections of PV modules. According to the standard conditions of the manufacturer( S=1000W/m 2 , T=25℃) the test parameters of solar panel, Isc, Voc, Im, Vm, In order to establish mathematical model of engineering, on the basis of the formula (1) two approximation are done [4] : (1) Due to the Rsh is very big, So ignore the item (V + Rs I) /Rsh. (2) The Rs is far less than the positive resistance of the diode, So Isc=Iph. Based on the above assumptions, the engineering mathematics model of PV module is put forward, formula(6), (7), (8). 
(1 / ) exp( / ) According to formula(6) and Figure 2 . engineering mathematics model equation (9) can be established [5] : 
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(1 ) )and battery temperature T(℃) are not reference value, it must be consider that the environment condition influence on the PV cell characteristics [7] .
are calculated according to Isc、Voc、Im、Vm. In the formula: K is temperature coefficient of PV cell when the solar radiation intensity changes, Using the typical values 0.3℃·m 2 ·/W; ΔT is difference between the actual battery temperature and reference battery temperature, ℃; a, b, c are constant, recommended value: a =0.0025/℃, b=0.5/℃, c=0.00288/℃ [6] . As we know that influence of light intensity and battery temperature is nonlinear to electrical characteristics of PV array. So we make the linear approximation to Formula (9) -(16) .
SIMULATION MODEL AND OUTPUT CHARACTERISTIC
Based on the equivalent circuit diagram 1 of PV cells and formula (9) -(16), the simulation module is set up in simulink [7] , As shown in Figure3. when the environment temperature is 25℃, then samples of the simulation model through changing the load resistance, so get the output characteristics I -U curve and P-U curve of PV cells under different light intensity, As shown in Figure 4 and Figure 5 .
Maintain a constant light intensity S=1000W/m 2 , then samples of the simulation model through changing the load resistance, so get the output characteristics I -U curve of PV cells under different temperature, As shown in Figure 6 . 
CONCLUSIONS
By analyzing the working principle of solar PV cells, Engineering mathematics model of PV cells array is put forward, The simulation mathematical model is set up in Simulink, model is simulated Under the condition of different illumination intensity and different temperature. The simulation data were compared with the measured data, So we can draw a conclusion that Engineering mathematics model of PV cells array is accurate, it provide theoretical and technical support for design and performance analysis parallel operation.
